observations of orchids and his perceptive interpretations of their floral adaptations (1862) led him to conclude famously that "(n)ature… abhors perpetual self-fertilisation" and that many floral mechanisms promote outcrossing. To assess this hypothesis, Darwin conducted 11 years of crossing experiments (1876), demonstrating the typically detrimental effects of selfing (i.e., inbreeding depression). These findings then led him to elucidate the cross-promotion functions of heterostyly and dioecy (1877). This body of work established the foundation of much current understanding of the evolutionary ecology of plant reproduction; indeed, some of Darwin's hypotheses on the subject have been tested only during the last decade. Although Darwin's misunderstanding of genetic transmission and his failure to appreciate fully the significance of male function to the fitness of hermaphrodites, his seminal ideas about reproductive adaptation serve as an enduring legacy to the study of plant biology. The scent of the vanishing flora: New and uncommon volatile compounds in most diverse endangered plant species R. Kaiser Givaudan Schweiz AG, Fragrance Research, Ueberlandstr. 138, CH-8600 Dübendorf, Switzerland As a part of our broad and ongoing search for new scent molecules and scent concepts in nature during the past 25 years, we have encountered an astounding number of interestingly scented species which, today, have to be considered as endangered. In our appreciation of these wondrous plants and in the hope to sensitize people for the many reasons making conservation activities so important, we decided in 2001 to focus even more on highly endangered scented species worldwide and to compile their scent compositions as well as complimentary information in an upcoming book entitled "The Scent of the Vanishing Flora". The purpose of this lecture is to give with a series of interesting examples from whole over the world an introduction to the concept of this future book. Discussed among others are new derivatives of (E)-4,8-dimethylnona-1,3,7-triene found in the flower scent of Abeliophyllum distichum, an Oleaceae native to Korea, the scent of the famous Rothmannia annae, a Rubiaceae endemic to the Seychelles, the scents of a series of South African species belonging to the families of Iridaceae and Orchidaceae, some highly interesting new compounds identified in the flower scents of South American orchid species, as the trans-(Z)-3-methyl-7-dodecen-4-olide dominating the floral scents of many Kefersteinia species, as well as the scent concepts of highly endangered Hawaiian species as those of Brighamia insignis and Hibiscus waimeae ssp. waimeae. Finally, we will end this fragrant journey around the world to the habitats of highly endangered species in one of the most arid regions, in the Death Valley, and discover also here new or uncommon plant volatiles. Western Australia was once part of Gondwanaland, and some of the most ancient parts of the Earth' crust can be found here. Moreover, the climate has been oceanically buffered, and the landscape has not been glaciated for a very long time. This makes Western Australia a rare region that has been above water for 90 million years, with prolonged oceanically buffered climates since the early Cretaceous, 140 million years ago. The southwest of Western Australia is also among the world's hotspots of higher plant species diversity. Therefore, this environment offers a unique opportunity to study plant adaptations to nutrient-poor conditions. A relatively large proportion of the species from the very phosphorus-poor soils in Western Australia cannot produce a symbiotic association with a mycorrhizal fungus, including most species belonging to the Proteaceae and Cyperaceae. This appears paradoxical, as mycorrhizas are considered an adaptation to phosphorus-impoverished soils. Instead, many species in these families produce root clusters. Root clusters release large amounts of carboxylates (e.g., citrate, malate), whose role is that of mobilisation of phosphate (P) and micronutrients. All of the species we have investigated form these specialised roots only when grown at very low P supply. The combination of the structure (many rootlets covered with root hairs or root hairs in a small volume) and functioning (considerably faster exudation rates than reported for species without these specialised root structures) allows for major accumulation of carboxylates in the millimolar range in the rhizosphere. Root clusters exude carboxylates in an 'exudative burst', thus minimising consumption by microorganisms before P has been mobilised. We have investigated carbon metabolism of the cluster roots of Hakea prostrata (Proteaceae) and dauciform roots of Schoenus unispiculatus (Cyperaceae), including respiration and carboxylate exudation of root clusters during their entire development. Root-cluster respiration peaks at an early stage, providing the metabolic energy during rapid growth early in their development. Carboxylate exudation peaks later during their development, lasting a few days only, the major carboxylates being citrate and malate. Active cluster roots of H. prostrata have more alternative oxidase (AOX) protein and express an additional AOX isoform of slightly lower molecular mass when compared with non-cluster roots. The role of the enhanced expression of the alternative oxidase is probably that of oxidation of NADH that is produced during carboxylate production, when there is little requirement for 388 SAAB Annual Meeting Abstracts
